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[■«] e %(Dvmmtb, >^>xwmuL& 

imm^m -mt<D#- f i i (DtirfaK. ?ws8®ir<* 
i7. xfTy>f««i o*/M^r. mmo-mzn 

— K 1 1 (Ci«3 0W/cO-r^-fe>-^- 1 2&C<fc9&fcH 
I/. Stroll 1 5<c<fcfj^-*-i 3&M9IU (£af£S 

fc. T';>^«»1 OJCtO. tf-Kl lWt 




C2) 

1 

m*m i ] h-t. c©#- poira** 

ick-ixmM&mvjEmmmm. fp±. mm, aaKtc 

cm** 2 ] is^©^.^-cs:^stifcd<- h' demote 
?zctK&^x&m?zct*mkt-tz>n.'i>&m.m. 10 

ft«c flnii jtsci ^tt*^ 1 tarn© g jtsS 

X*--h*-F„ 

[f«^5 ] MftUftlctt l/TS«(D^- F©M£«:J: 
F. 

Itfcigtt-rsigsmgi. ii^|S]tcJtL,r2E*©ae 
1. 3. 4*/c«5ie*S©@^^^-h!j<-K. 
««4f *H*5I1. 3. 4. 5gfc«6fa*S©g;£5£ 30 

[AncDmiaeim] 

[0001] 

(est -> -c osatsttrest #©a-c^i6{c j: ~> -c#±. 

[0 00 2] 40 

[ft*©8ffi] tMttao£^tt£ai*9<DM0 

1 0 37 5^$RfBtS©fe©*l*S„ 013t*C©X-!r 
- F©$jg£^Lfcfc©r*-5„ 0{Cfet,»r. X 
^- Ftf- F##l 3 1 i-#««:att3<T,fc»S|JS^ 

■a-^i 3 3&ca>rt>sfis£-fe>-9-- 1 3 5tcj:^ra'JS 

2(C*^-5fiffi?r-b>1f- 1 3 4fc<fcr>TffiiJ^U buSP 
©fiS£f£gp©fig©l:t£$lJffllS!g 1 3 7 {C JroTitlft 
b. -e©iteS{Cj;-,-C86^ 1 3 6 £8&*>-rc<i: 50 



1#P}J2 00 3-2 37 67 0 
2 

$£138 1fiW$k?Z>. o£ 9. ^©m^K^A^JE^ 

£-e-*a^ftaifitu &$«©&*#« oTt,>£:£rsjtcx 

5 c i % < f art fto 
•a. -frfoWko-ftmt 'wxizmzzsgknis 1 3 2 sria® 

tC^mctSSSS-ttSC £CC«fcr>-C*f£l 3 9©^r(S]*^ 
*-Cfr5#. H^gPJSm-l*^ 1 3 2 4»I4>6«tt5Ci 
(Cj;-,-C*$g©|6]^?:^6*Sfe#Pa¥l 0-2 11 
3 1 3-*|&fR«CfeiS;Sft-C(,>S„ 
[0 00 3] 

^n©fifi**lffiL/rt»e. ^(DtcibXir- h*K- F£ 
S<E2-OCt#S0U ^©fiSA^^-^(C75^6^t,> 
«fc^{C-r^fcto©^fgij!iSI^4> ^W5£.f|3&J*S. C 
OfcaexcflNiftstRMttc &0t!i»3^h *5J#^-r s „ * 
fc. ISg©B314£K«>£/t<5!>Cc. 8JgBSSB-tf#£&S|5£ 

ItLiH. K"*©Sfi©— 8G*«fcS— #©-&>•?•«: 

ffiC»fcli^K:^ffiH&-c©fi'i:^|±lfi[a<!;(i-r4ar 0* 5 
>^f8flJ<fcJ^t^£©[l8&tfifi^>^-#*D. C© 

fcg>. ^tf*©*te^e»©»^*ffi4nx^sts««sm^ 
stcioows. c©fc». fltjS^ajtKJ&o. see a 

[0004] ^©@^)*^Bj(i. jbKMH*fc*^ 
##-c&<**iifc6©-c. ymgon&zm&imnucj: 
*)®mLn.m-rz*&t. *©*§&«£«* oassHj®^* 
ft *> &m.3£.zir- f#- v*m&?z>ct*mmtt 

[0 00 5] 

tf-F(01. 1 l)(CJ>-S**-b>-9--<Hl . 12)^rffi 
SJtK D ft W . flPHMIBK (04, 4 2 )CC J: f) S n 
^^©illSt^tf ^@8S(04, 43)tt-i! -SBiSia 
88(04. 44)%WL/. «iS(H4. 4 5). 
(04. 4 6)^^^8(01. 18). ZA^m 

i. i6). xfT'j>yts«(0i. io). wmm. 

«»dai. 1 7)4*«|^S^iLr*S. 

[0 00 6] a^©t>r*-fe>-9--(cJ:»)fi'C^tt^f 
^ffifctmc^f . 06 {C*JC^-C^#«A*<!:C*© 
l«K:K^r©J5E?rgt. a*iDf±i©fffl«:S5:g< C tt 
L. A=a. B=2L-a, C=L-b. CfcL+bifS. 

[0 00 7] 

[f©t 1 1 



(3) ^2 00 3-2 37 67 0 

3 4 
RalS'ie = am-(X-u)Mlg-<y-a)M2g+(2L-a)N2 
[0 00 8] ±iS$t3; 1 l*A*t , ©D--r*aRa*^-r^; * [000 9] 
-C&S. * [»2] 

Ra ■ E • K = (2 L - a) ■ N\ - {2L - a - X) • M 1 • g - (2L - a - Y) - M2 g + a ■ N2 



[0010] ±iEIfc£2«B.Sr©i>-r#gFfott^2 

^tSr*5. ±IBStSiRO f ^2tcte^r > q« 

[0 0 1 l ] 
[f*3] 

* = — 

[0012] ifa&ss 3 «»rE^^K*a-rst-c* o . 
s. 

[0013] 
[»4] 

[ooi4] ±ia^4«Mi*a-rsc-c*s„ 

[0015] 
[#5] 

[0016] ±ia^s;5tiM2*a-rsCT*s < , 

[0017] 

[»6] * 



[0018] ±5iW&t6itm.Zm.tt-Ci!bZ>. 
[0019] 
10 [»7] 

[0020] ±M&&7 IZN2*&?j£-C*>2>. 
[0 02 1 ] 

] 

2o-Af -g 



20 



Ra+Rb = - 



e k 



[002 2] ±iB»5£ 8 B±ieKS 1 . &5S2 . 
4. £5$5. ^6. ttSC7*6*ft6tl*. 
[0023] 
[&9] 

2«(£-2)-A/g 



Ra-Rb- 



[0024] ±f2&5£9 4>±i3£fc3; 1 . &5£2 , 

^4. &5£5. £fc*;6. ^S7^e.^e>n-5., 

[0 02 5] 
[»1 0] 



«c.£ AT=(i-ft)-M-(/.-6-Jr)-A/l.g-(]'-Z + t)-A/2-g+(/, + 6) N2 

[0026] c#.-c<Dor*gRc«±ia^ i o -can* 30* l o o 2 7 ] 
So ★ tain 

Rd£K = (L+b) .m-(L+b-X)Mg-(y-L-b)-M2g + (L-b)N2 



[0028] t^T<Diy-r*-fiRd«^sc 1 1 

[0 02 9] 
[&12] 

[0 03 0] ±Eftj£ 1 2 «±Efi«4 . ft5£5 , ft:* 
6, ft5£7> »ai 0 % KA1 I*6*ab6h4. 
[0031] 
[ftl 3] 

(Ra-Rh Rc-Rd \ EK X +Y -2Z 
{ a + b J2M-g~ Y-X 

[0 03 2] ±EttSi l'3I2±EKS9ftVSMl 2* 

[0 03 3 ] 
[ftl 4] 

M\-M2 X + Y-2Z 



[0034] i:feft5£ 1 4 9 *«-T 

[0 0 3 5] 
[ftl 5] 



Ra-Rb_ + Rc-Rd) EK 



Y-X 



a b ) 2M g 

40 [0 0 3 6 ] ±E«SC1 5«ftStl 3. »3C1 4 0>6# 

[0 0 3 7] 
[ftl 6] 

MX-M2 ( Ra-Rb ( flc-fl^ g 
A/ = i a 6 JRa+Rb 

[0 0 3 8 ] AfeftfiCjhEftSt 1 6 *s±E»SC 8 > ft A 
15*6*»6ti*. CCDft^l6«, j&ftX Y#£fb 

ri^. ±E»SC1 6<Dlt#^rtf *>C<tCt<£ 
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P8¥0 1 -02 1 33 SlciZl&ZtlX^Zft. C©#£ 

-e«*§sn#©fiss . ososc»(4gK:st-r-5m^{4s^ 

[0 03 9] ^BM<0^m^Xir- b tf- F«. ±IB8t 
SCI 6OtFWiHH«aillBH(K:J:0ffl». *-*-WW 
Isl8§«:ff^4^l0. Cite J: or. fi 

*»©«ort»**iai«:-i-©«^cct£:i;r^4r- FjH- F 

«Co"C«,»4. C©C<ttC<fc9 t 10 
X*— h*- F*6&%*e<btt<»Hfrr5t<bJ&rejft 

-C. X^-h*-F©i8ft;#g:l<t&£., o*D. 95 
it. 8KB. flUb. au££K. ^frfc&WtlU'l^Tr^-Cg 

[0040] 

<*J$©IW8) tTF. #»!»«:*» 
W4^*6©Jg.«©— WJCoiiTEIffi^^b-Ci^lffltciJi 20 

g^-r-s. ant ^^©iSgWfiS^-rH-c*?). 01 

*s<,>T. sK— K 1 1 «. ■SSB^-C* 

#tt:&b>ttHas*7SLl>. ^Si?f14<t©**a^^{C«fc 
5*5. mt#*:#©£ffi-e&ft«\ lcm*>£>2cmfia©/¥ 
tA». sK- F 1 1 ttiM-Jfr^-XNTflPttfll 
IW*— Stt«ftri«jaiSft"Cl»4Ci*»f*0<. Wit 

«. -H*«tcfiSjgsnfc?m©^fia^-csi.>. o-r* 30 

■fe 1 2 (a). 1 2 (b). 1 2 Cc)> 1 2 (d)(i. 

Kl l©^»&tfcWT*fc©©fc©r*»3. sK-Kl 
1 J>r**>-!>--©*B*«"CB4«»fC 

<K«3f=twacife*s. t*i &©•&>•!*-- «*si®i8 

*X 1 5 ^fi^HR-Cott^orc^. ttAS 

-KS-co^ott,^. 1 3©«i*«e 

38KB1 8€r^UT*-(+l 6tc(g*fcft-5. t©£ig 40 
£<L 0OWfcft:W©fc©-Cfc&l». 1 3 <!: 

y>*mtl 0e*ls?*9. ffiS?9SiRf*l 7£fl-l-T 

K 1 1 <fc»<ssnri>s. ?ess®iR(*«. 

[0 04 1 ] H2tt^f'T'J>^««©— «**l//ct 
M2 3(cJ:Q3S[iL6nri»«. 5B«*H4i-«! 50 
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©^©•C&O. l4K%tf^CClilfK-C^^«t ; 5ffi«8tB [ i|X(*: 
1 7<ti!teS*i-Cl,>£„ £/c**SI*2 3BHJ«(M>& 

-rs^anfewi/Tir**. c©^c«c»*. «w««ii*i7«: 

WJ**'frtorHKT*4«t5aMSsnri»i. c© 
Ofitcfeo-Ctf - F 1 1 & tf««R«Rtt 1 7 **iMCc*t 
Ur^©2 lfflijCC<«< i. m$i2 lttrtlHK. Jf»$i2 2 

\mmtcm<. Micm^2 2wmm< t. mm 2 urn 

fflijCC. *«2 2M:rtffl|<Cflii<. jK-F*«»4**Vh3 
<fc4i. £tt2 4K^3ftfc«H^A©K«;tyC c t 

•>#- f 1 1 »7k¥<ca4. c©is»(cj: 0 . mmnt 

Xir—Ytf— F#- F 1 1 ^iSItcJffUtMW. X4r- 
FsK- F©#l*HE**tTS Ci#?I»r*4. 
[0042]@3B1 ffiffi(DO--r?fk>V~-<Dmf&Z9f; 

-r— m-at>z. S3 5 sex hw>y— ^3 1. 32. 
33. 3 4*s^a3nri^. ig3 5«Pj^tt©^iM 
r> *ffl*»»i&avc**K tt£Wffiffc#fti>'ft*r> ma. 
«m>T^5-?A&i?##$L.i,>*<. sK-fi i©at 

^<ft©X h U^>y-y{C«2*©<B^*ioft*i^-C 

fco . mm$W(Di&mzwz.iz 1 2 0 q <t i^fcffiT* 
flt^«iH©y-5^ais**±»-r*. m«y-^3 1© 

»»55nfi»«:«3 5*»C>^*ai^. y-i>3 1©ffiln^ 
<k»t*y-S?3 2©«JSSE<b*CC»L»e©0ift4. 
C©ffiia^fc^«. WAtf. H 1 {c**WSsK- F 1 1 t 
1/Titl300n¥n, IS S 10mm© 5 — fj A*ffll>, 80kg© 
Aa&"t>*Kj»ROA:«ld. T*5-->A©«jWt««B 
^7.3X10"' (N/m*)"C*'5. ±M©iStSC3. iiSC8cfc 
9> aSrSOmmi-rSi. 0 1 © 1 2 (a)©[4atC*SC>-r 

h-v-v a >> p x i- u -r >ox>-f&&£. 

c. or*y-y©y-^**2i-rs<!:-e©fitnLh^ 
*»o.oa^<— fe> hSSi^cS. t/*>L.. xhuw>y 

©x bis j yy-zs&m^-c* 4- f-x h>y; 

&nffi¥-iS}?ZC £ -C &aflffiKS©fi£«**?Ifi6'C*i. 
^D^©^ilj«C«fcS»J3tK^«> ^OjS*Et*L 

[0 04 3] H4«mSlHlSS©^ ; S:^r7'a ^ ^H"C 
C>r*-fe>1f-4 l©S!n^k«. *-T-hXh 
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>zrvyv>mm. mmmBE^jmm. mmmmmm 

«rW-T4fl#«MiilB4 2CC<t 0«^^t«:a»S*i, 
B4 3 ti % a/d=j J: 0 (I^»iBBB4 2 *>6 

ctec<to^#©«*tt«*»wrs. baobab 

^}§^*- : t-^-^[DlSS4 4CctB^L. ^-^-46 
**ffi«Sl*S. »*BB4 3(C*-*-jfe&©B«BL 
H**rtifttf<Z)tll«*A*-r&ci"C, Witt. ^Satc 10 

i*a9©}&7n**- * - wtanuB 4 4 tcm^t* * c <t & 
«**«*i**i«>, S«fe4 5 ±BBy- Fl«iDr«tk 

T^Ci^lK «MK4 5'K:4»IHB4 7««|l'r 
pj«i<c4*« k *«BB4 7tttt««B<!:0Tt>m>. 

Ccr*c±fcT#a. 20 

wffKsifc^o^^Hrts. BfiBBss, * 

-*-«WW@B5 5CCtt*p* *j££BB5 7#>5*P 
v*«#*A**S. £te> «K5 4» % BJIBB5 
8, *:-*HWffll0B5 5. ^7-M05FE7f¥5 3. P- 

*-&a*&ffiBB5 2. 7* h*^5 6«caa»-r*. 

»f¥*ff#*ft**i»ttSt»£, **VWa«caoteBEE 

(Dtfctti b teor*tt£iMI UteHEE<a#£ A/D3 
^rt]gCD«#BB5 8 KA^T {RMtBB5 8 fclj: 0 30 

fnPWMI^, *-*-0Nff-^ 
*-Bff^B*fe*-*-*IBBB5 5&cffl^*r*. 
B**X*"-h#- F<Dftft£Ur. **-*6ROte3 
fg(D:/5^ux^~£~£/Bi>teig^ -t-^-fMSUB 
B*» & « 3 *<Z> n >KD 0 % 2 *{C5R*l$IO W***«n 

S<fc!>CC % UH2, VH2, m2<D^>t>(0 1 0<hUL2, VL2 % WL2 

n^y hiy^^5 e^mox, UKL VKL WtL ULX 

VLL WLl&C^ft^ftttJ;fr3ft£ e ^7-M0SFET»5 3<Z> 40 

vacD'5%2fflcDr3^jutcssg^n'Si: ; 5«:*r^«, 

-#-rt*P-*-ftB©tftW£fT p- 
£-{iatfcttiBB5 2;fttf*-*-*0f»ic5 5«cJ:gp 

*?-*flH>te»^ U2. V2, W2tt*-*-<D««frCl2 

SrP-*-&atfcfcHBB5 2(CJ:9flMiU U3, V3, W3 
cca^r*. *te. o-*-(ft«*HlBB*60fll** 50 
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c o o 4 5 ] (ttftoKoi!) ^c. *§m<Dmm<D&m 

«cA#»*rSfc«>K:, SET. »r*-fe>*-©«Utt 
*fflt>r±j£©»*8<DffH!t*ffir\ *gB±CCA#«o 

«B«:«*T*ate. ffieo«Becnje«B». b*&* 

-T-S. *te, *»acc«flHi*s>4-a*j|i-&r^6tiM¥3&s 

cc«5BK:«jRr*c4tr*a. *&B4)»f|:£Htt 
Ufcfc, JdttDBai 6©tW«ft>. ttMtt44fcB 
*i!5£r*. ccDft»ffl« 1^6- i *r<z>ffl*7j*u 

*©«CC*Dr*-*--CCHlA«r^iL2«IB*»Da'i- 
tt, P-*-OB«E*I^«c»UiB*m(c=i^;U*fflWS-r 

Bffil©fe**^^»a, bOffll^ffliE-r^o *fc. ^^r- 

Sit <b Aj: 6 Aj: l > /c 2s6 % ft CrifttH fia^c (*/Jn $ 

D^>o cote*. WH«:»*ir. U«:lNfltt«fiS 

J:5«:lfiP36**KEl/rfcAc>. coffliE^tf^te^cc 

*>^te*. 45cilfi:*ga;©»**8C>*te^'C*-5^6 
te* cc . ^ ^> o > tijs *B» ^ffiffl ^ffi AT S te* cc tt . 

5 oa±«c^r*»^fe**. */c. mm 

^>o «a*4:r(o«lWtt*J:0iaj±"r«te«>. ±o«^> 
TO Srtt»JSLteB^fl[BW:8Ja©*7 Hz ? h **W 

Mt-t^cicc^^rtf^o *te, **Wc«JS»*o* 
M^«tc^-^-LrfeO. «»#*«*«B^6»0te 
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[0 046] 

ft* (i) a>6 (6) a-ccwBagfc-xsreiffifcfii^'c 

( 1 ) 0 7«££g©$l££Tfr6ltfcEr*&. 0ffi© 
ii. F 7 1 tcO-r#-tz>1f- 7 9 (a)RO'7 9 (b)£ 

BSl0{lW-2>C<tt. ^©m?^ 6(a);Ro*7 6(b)£*• 
ft*ftli'5fi'rf **--£--7 3 (a)s^7 3 00*91 9 10 
fc.£-ca*. »«7 8 1^- k 7 1 omczry 

WMOM<Xt>A^. •b>-9--7 9(a)RD , 7 9(b)©0 

©. mHtoaAawtane-r*. c©M*'c«fc-)&* 

[0047] (2)08 »^a©«teS*«!!P6a/c[g-C 
*S. HM©-te6*«il«©JtfT3EriSl-C**. »K-F8 1 
©Hu'a«:S*-tf^8 9 *OJtt8 8tl>f 20 

^•fe>-^-8 2(a)S0'8 2(b)©rtfflijK:iR<)#WS. S 

U X+Y=2L Y-X=c<fJ"<5. 
[0 04 8] 
[&17] 

Ml- _ Ra-Rb 2L 
M " Ra + Rb' c 

[0049] J^KSC 1 7 tt. ±§283.8 . 9 *> £ 

im®v&#? *x8 5K[>mi,itmtHBKvm*. as 

[0050] ( 3 ) m 9 tt$6H©«-jS*«a> e>mfcig-c 
k g i©x. Y©asccs ; &g< ctt-rs. or 

*t>t-9 2(a), 9 2 (b). 9 2 (c)te:K- K9 1«C 

s»3*ire,»a. •e*a*n©-b>-y-*j«iu'-ri!>-r* 40 

fil^Ra, Rb. Rci^S. 
[0 05 1] 
[»1 8] 

Ml-A/2 = Ra-Rb 
M Ra + Rb-2Rc 

[0 052] ±iB»5£ 1 8 itCOm&ilCtettZMffigtft 

^©ft-Mis^-r^r**. c«wH-s*m»* mum 
f¥^©fi^©do-ct,^^rrS]{c. -^©^(ciED-cx-ir 
-h;K- F ft* J: -9 3*g&a>U tg 

ft?*- 4. 50 
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cop53] (4)®io tem&commzm&hjitcm 

•3B©^&*'*|g©jltf*(S]-C*S„ OT^-fe 
>if- 1 0 2 (a). 10 2 (b). 1 0 2 (c). 1 0 2 (d)« 
tf-Fl 0 ucmwztix<,>z>. ffimft%te, V-??> 
■bis-?- I 0 2(c). 1 0 2(d)*i£l 00©atC<SJ: 
5S«*l«Il»r«S|ir4. C©«fiR{C*Jl,>-Cffll5ai{^ 

©s^aa». ±sb£c^i 6-c*#-5. c©tm*^. 

W^fWflMfcCw&Jfl ■» r t > & -#M(c . * ©Specie c 
-cxer- HtK- K#sjJDit;**-iSJ:-5*-f- 1 0 3RD" 
1 0 5#1&<. 

[0054] ( 5 > h 1 1 \mm.<Dnm^mtfthmcm 

fab*. [affi©fc&*'^S©«f77[S]r*S. tf-F© 
tb^tc^tg 1 1 6£<t doll Of*t>t- 1 1 2 
(a). 1 12(b). 112 (c). 1 1 2 (d)'**- Fill 

ttri,>£. asesm^w:. j->-r*-fe>-y-i 1 

2 (a). 1 1 2 (OOfSt. OT^-b>-9-- 1 1 2 (b). 
1 1 2(d)©Rflfc*fteftJE£ff-rt±S. 
[0055] 
[819] 

MX-M2 Ra+Rc-Rb-Rd 
M Ra + Rc+Rb + Rd 

[0056] ±fBifc>£ 1 9 «. C©«j£«C*iW*jIIE!g 

^©s^(4a*«r^-c*-5. cotfKt*m». a« 

•!r-h^-KAiJn]jI3n-S<fc J 5*-$-l 1 3£W)#> 
[005 7] (6) m 1 2«©e^X-5-- FtK— f* 

±*>e»mfcsr&s. 0H©5E*^a©atf73fSi-c& 

£. SIS 1 2 5#SB$t-)ttW<=>ft)fc#- F 1 2 1 ©f^gptc 
^fSJlg^g 1 2 3 £IR 0 tttt. ^-f-^122 (a)X« 
* 4 v * 1 2 2 (W^aiK^fl-^^JE-CSStP C £ &C «fc 
0, ^TrSlfg^Sl 2 3*i*Wt5. 7U- + 7>7"12 

4 »iia*iii^i-r *jtTr 

[0058] 
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(54) SELF-TRAVELING SKATEBOARD AND GRAVITY CENTER MOVEMENT DETECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a structure, and to enable 
traveling on a slope, in a device providing a moving means controlling 
stopping. Forward moving, backward moving, setting speed, and changing 
a direction by moving the weight of a driving operator and adjusting 
balance. 

SOLUTION: Traveling wheels 16 are coupled to front and rear parts of a 
integral board 1 1 through shock absorbers 1 7 and steering mechanisms 
10, and tilting of the driving operator riding on the board 1 1 is detected 
by a distortion sensor 12 attached to the board 11. A motor 13 is 
controlled by a controlling device 15, and the wheels 16 is moved 
through a gear 18, thereby accelerating in a tilting of the gravity center 
of the operator according to a ratio of tilting. The steering mechanism 
10 tilts the board 1 1 to change a direction. 
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* NOTICES * 



JPO and NCIPI are not responsible ^^any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The self-propelled skateboard characterized by having an one-like board, the wheel for transit 
connected or more with two including this board order, the driving gear which drives a wheel, and a means to 
control a forward inversion drive, a halt, advance, retreat, and also speed regulation of a driving gear by center- 
of-gravity migration of the operation operator who rode on the board. 

[Claim 2] The center-of-gravity location detection approach characterized by detecting the inclination of the 
passenger who rode on the board supported in two or more supporting points by measuring two or more strains 
of a board, and calculating them. 

[Claim 3] The self-propelled skateboard according to claim 1 characterized by making it accelerate in the 
direction to which was equipped with the equipment which detects center-of-gravity migration of an operation 
operator by said center-of-gravity location detection approach, and the operation operator inclined. 
[Claim 4] The self-propelled skateboard according to claim 1 or 3 characterized by having an impact absorber 
style between a board and a wheel. 

[Claim 5] The self-propelled skateboard according to claim 1, 3, or 4 characterized by having the steering 
system turned with the inclination of a board on either side to a travelling direction. 

[Claim 6] The self-propelled skateboard according to claim 1, 3, 4, or 5 characterized by having the driving gear 
which drives a wheel on either side independently to a travelling direction, respectively, and the control means 
which distinguishes between a drive rate on either side by center-of-gravity migration of an operation operator 
on either side, and is turned to a travelling direction. 

[Claim 7] The self-propelled skateboard according to claim 1, 3, 4, 5, or 6 characterized by the turn signal 
connected with the board, means to operate a turn signal, and having a brake lamp. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.gojp%2FTo... 2005/03/15 



1/7 ^— v 



* NOTICES * 



JPO and NCI PI are not responsible fur any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used as the so-called skateboard which carries out play transit in 
sport as an easy migration means, a means of transportation, etc., and relates to the self-propelled SUKEDO 
board which performs a halt, advance, retreat, turn, speed regulation, etc. by center-of-gravity migration of the 
operation operator itself who is on the body of a board. 
[0002] 

[Description of the Prior Art] Conventionally, there is a thing given in JP,9-10375,A as a self-propelled 
skateboard which made center-of-gravity migration of a pilot control means, such as a rate. Drawin g 13 shows 
the structure of this skateboard. The weight applied to posterior part ******** 133 connected the body 131 of 
a SUKEDO board and in the shape of one in drawing is measured by the sensor 135, the weight concerning 
anterior part ******** 132 connected with the body of a SUKEDO board is measured by the sensor 134, the 
ratio of the weight of anterior part and hind weight is calculated with a control unit 137, and a wheel 138 rotates 
by moving power 136 by the result. That is, it is the device which can move without a pilot falling from a 
SUKEDO board by measuring the pressure concerning the wheel of order, respectively and moving a SUKEDO 
board in the direction in which a pilot's weight is partial. Although carried out by changing the direction of a 
wheel 1 39 by rotating anterior part ******** 1 32 in parallel with the ground as the approach of a turn, the 
method of changing the sense of a wheel is also indicated by JP.1 0-21 131 3,A by leaning anterior part ******** 
1 32 from the ground. 
[0003] 

[Problem(s) to be Solved by the Invention] There are the following problems in the Prior art mentioned above. In 
order to detect a pilot's center of gravity, both guide pegs were put on ******** which became independent, 
respectively, and each weight is detected. Therefore, it is necessary to divide a skateboard into at least two and 
to establish the special device for making it weight of one of the two not applied to another side. For this reason, 
structure becomes complicated and a manufacturing cost increases. Moreover, if structure is made in simple in 
order to raise the rigidity of equipment, when connected anterior part ******** and posterior part ******** in 
the shape of one, or a part of weight of one of the two will be detected by another sensor, and the location on 
which a guide peg is put incorrect-detects a center-of-gravity location or a skateboard inclines forward and 
backward on a slope, the problem of shift will produce the center-of-gravity detection location in the flat ground. 
Moreover, by the conventional approach, a weight sensor is between a steering device and ********, and, for 
this reason, the device which absorbs the impact from the wheel under transit is given for every wheel. For this 
reason, structure becomes complicated and a manufacturing cost increases. 

[0004] (The purpose of invention) This invention was made in view of the above-mentioned trouble, and aims at 
offering the seH^propelled SUKEDO board which performs speed control etc. by the result to the approach of 
measuring a pilot's center of gravity according to a simple device, and computing it. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the self-propelled SUKEDO 
board of this invention A strain sensor ( drawin g 1 , 12) on the really fabricated board ( drawing 1 ,11) Two or 
more installation, It has the circuit ( drawing 4 , 43) and motor control circuit ( .drawing 4 , 44) which calculate 
the signal amplified by the signal amplifying circuit ( drawing 4 , 42). It has considered as the configuration 
equipped with a power source ( drawin g 4 , 45), a motor ( drawin g 4 , 46) and a gear ( d raw ing 1 , 1 8), a tire 
( drawin g 1 , 16), a steering device ( drawin g 1 , 10), and an impact absorber style ( drawing 1 , 17). 
[0006] How two or more strain sensors perform center-of-gravity detection is shown below. It supposes that a 
passenger places guide peg of one of the two between an A point and C point in drawin g 6 , and a guide peg is 
placed between a B point and D point, and considers as A=a, B=2 L-a, C=L-b, and D=L+b. 
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[0007] 
[Equati 

Ra'li-K = aN\-(X-u)Ml-g-^^-a)M2g + (2L-a)N2 



[Equation 1] 



[0008] The above-mentioned formula 1 is a formula showing the amount Ra of strains in an A point. 

[0009] 

[Equation 2] 

Ra-EK =<2L-a)-M-(2L-a-X)'Mlg-(2L-a-Y)-M2*g + a-N2 

[0010] The amount Rb of strains in a B point of the above-mentioned formula 2 is a formula showing a formula 2. 

In the above-mentioned formula 1 and a formula 2. g is [ modulus of direct elasticity and K of gravitational 

acceleration and E ] section moduli. 

[0011] 

[Equation 3] 

at w " 2 

[0012] The above-mentioned formula 3 is a formula showing a section modulus K, in this formula, W is the width 
of face of a board and H is the thickness of a board. 
[0013] 
[Equation 4] 

Y -Z 

[0014] The above-mentioned formula 4 is a formula showing Ml. 

[0015] 

[Equation 5] 

[0016] The above-mentioned formula 5 is a formula showing M2. 

[0017] 

[Equation 6] 

[0018] The above-mentioned formula 6 is a formula showing N1. 

[0019] 

[Equation 7] 

[0020] The above-mentioned formula 7 is a formula showing N2. 

[0021] 

[Equation 8] 

2a-Mg 



Ra+Rb = : 



E-K 



[0022] The above-mentioned formula 8 is called for from the above-mentioned formula 1, a formula 2, a formula 
4, a formula 5, a formula 6, and a formula 7. 
[0023] 
[Equation 9] 

E-K-L 

[0024] Moreover, the above-mentioned formula 9 is also called for from the above-mentioned formula 1, a 

formula 2, a formula 4, a formula 5, a formula 6, and a formula 7. 

[0025] 

[Equation 10] 

Rc-E-K = (L-b)-Nl-(L-b-XyMl*g--(Y-L + b)-M2-g + {L + b)N2 
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i^ppoint can be expressed with the above^^^th 



[0026] The amount Rc of strains i^^point can be expressed with the above-T^Pftioned formula 10. 
[0027] 
[Equation 1 1] 

Rd*E K={L + b)-N\-(L+b-X) M\-R-{Y-L-b)-M2 g + {L-b) N2 

[0028] The amount Rd of strains in D point can be expressed with a formula 11. 
[0029] 

[Equation 12] 

[0030] The above-mentioned formula 12 is called for from the above-mentioned formula 4, a formula 5 f a formula 

6, a formula 7, a formula 10, and a formula 1 1. 

[0031] 

[Equation 13] 

(Ra-Rh Rc-Rd\ E-K _ X + Y-2Z 
[ a + b j2M-g Y-X 

[0032] The above-mentioned formula 13 is called for from the above-mentioned formula 9 and a formula 12. 
[0033] 

[Equation 14] 
MX-M2 ^ X + Y-2Z 
Kf = Y-X 

[0034] The above-mentioned formula 14 is a formula showing the bias of a passenger's center of gravity. 
[0035] 

[Equation 15] 

MX-M2 (Ra-Rb ^Rc-Rd\ E-K 



M V a b J 2M g 

[0036] The above-mentioned formula 15 is called for from a formula 13 and a formula 14. 
[0037] 

[Equation 16] 

MI-M2 (Ra-Rb ■ • Rc-R d} a 



Y-M2 (1 
bA \ 



Jta+Rb 



[0038] Finally the above-mentioned formula 16 is called for from the above-mentioned formula 8 and a formula 
1 5. This formula 1 6 means that a center-of-gravity location is detectable according to it, even if the supporting 
points X and Y change. That is, even if the pressure distribution which start the flesh side of a pilot's guide peg 
by calculating the above-mentioned formula 1 6 on a slope etc. change, a pilot's center of gravity is correctly 
detectable. As an approach of measuring a center-of-gravity location by two or more strain sensors, although 
indicated by JP,01-021333,A, it cannot ask for the center-of-gravity location to a passenger s inclination, i.e., 
the location of a guide peg, by this approach. 

[0039] The self-propelled skateboard of this invention serves as the device in which a skateboard is moved in 
the direction in which the center of gravity inclines the signal toward the motor control circuit by operating 
delivery and a motor by an arithmetic circuit performing arithmetic operation of the above-mentioned formula 16 
according to the rate. By this, a passenger becomes possible [ controlling without falling from a skateboard ]. 
Moreover, a steering is considering as the device which changes the direction of a wheel because a skateboard's 
inclines to the ground, and it becomes easy to operate it a skateboard. That is, even if all of advance, retreat, a 
halt, rate modification, and actuation of a turn are controllable at center-of-gravity migration of a passenger and 
a rate rises, it has composition which can control a skateboard safely. 
[0040] 

[Embodiment of the Invention] (Explanation of a configuration) An example of the gestalt of the operation in this 
invention is hereafter explained to a detail with reference to a drawing. Drawing 1 is the equipment configuration 
**** Fig. of this invention, and drawing where drawing 1 -a looked at equipment from width, and drawing 1 ~b are 
drawings which looked at equipment from the bottom. Right and left of a drawing are the travelling direction of 
equipment. In drawin g 1 , a board 1 1 is a part on which a passenger puts a guide peg, and its matter with the 
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large amount of strains when it full^^s reinforcement and a passenger rides ^Bfcsirable. Although based on the 
balance of reinforcement and elas^^p, if it is the plywood of wood, for exampl^^ie thickness of 1 to about 
2cm is desirable. As for a board 1 l^rcis desirable to be constituted by the matter with a fixed elastic modulus 
between wheel bases, for example, it is good with the plywood of the wood fabricated in the shape of one etc. 
The strain sensor 1 2 (a), 1 2 (b), 1 2 (c), and 1 2 (d) are for detecting the strain of a board 1 1 , and are pasted up 
on a board 11. Although the number of strain sensors is four in this example, a required number changes with 
configurations of equipment. Moreover, in order to reduce errors, such as measurement, it may attach more 
mostly than a minimum required number. These sensors are connected with the electrical circuit box 15 and the 
signal line. Moreover, the electrical circuit box 1 5 is connected with a dc-battery 1 4 and a motor 1 3, and lead 
wire. The power of an electrical motor 13 is told to a tire 16 through a gear 18. As this gear, only what attached 
the gearing in the motor and the tire, respectively, for example may be used. An electrical motor 13 and an axis 
arm 19 are connected in the shape of one. The axis arm 19 has the steering device 10, and is connected with 
the board 11 through the impact absorber 17. The elastic body of the shape for example, of rubber may be used 
for an impact absorber. Moreover, an impact absorber style can also be attached for each wheel. 
[0041] Drawing 2 shows an example of a steering device. The tire 21 is supported by the axis arm 23 through the 
ball bearing. A stanchion 25 is the thing of an axis arm and one, and it is connected with the impact absorber 17 
so that it can rotate centering on Shaft K. Moreover, the axis arm 23 has the hole centering on Shaft J. It is 
fixed to the impact absorber 1 7 in the shape of one by this hole, and the stanchion 24 by which the coat was 
carried out by hard rubber is connected with it so that Shaft J can be rotated as a core. If a board 1 1 and the 
impact absorber 17 incline to a wheel 21 side to the ground in this structure, a wheel 21 will move inside and a 
wheel 22 will move outside. Conversely, if it inclines to a wheel 22 side, a wheel 21 will move outside and a wheel 
22 will move inside. If the force of leaning a board becomes small, a board 1 1 will become level according to the 
repulsive force of the hard rubber by which the coat was carried out to the stanchion 24. It is possible for a 
passenger to lean the skateboard board 1 1 to the ground, and to turn a skateboard according to this device. 
[0042] Drawin g 3 is an example which shows the configuration of one strain sensor. Strain gages 31, 32, 33, and 
34 have pasted the plate 35. Although the matter with high thermal conductance, for example, a thin aluminum 
plate etc., is desirable, as long as a plate 35 is the reversible matter, its front face is smooth, and the front face 
of a board 1 1 is smooth, there may not be a plate 35. Moreover, two signal lines are connected with each strain 
gage, and the resistance between signal lines is a value of 120 ohms. If the matter on which the strain gage is 
pasted up is distorted, the gage resistance between signal lines will go up. For example, when a plate 35 is 
distorted in the direction of a long piece of a gage 31, the resistance rate of change of a gage 31 becomes one 
several times the value of this to the resistance rate of change of a gage 32. This resistance rate of change as a 
board 1 1 in drawin g 1 Width of face of 300mm, If the modulus of direct elasticity of aluminum is about 7.3x1010 
(N/m2) and a is set to 50mm from the above-mentioned formula 3 and a formula 8 when a 80kg man boards in 
the center using aluminum with a thickness of 10mm In the strain gauge in the location of 12 (a) of drawing 1 , 
the strain of an about 1 0Omicro strain arises, and if the gage factor of a strain gauge is set to 2, the resistance 
R/C will become about 0.02%. However, since the change and comparable resistance by strain will change if a 
temperature change arises, a measurement error produces a strain gage and a resistance element. What is 
necessary is to constitute a Wheatstone bridge circuit, using four strain gages as an approach of reducing the 
error by temperature etc. effectively, and just to carry out signal magnification using an actuation amplifying 
circuit. However, when measuring only the difference of the strain value of two places, it may attach two strain 
gages in a perpendicular at a time, respectively, and a Wheatstone bridge circuit may be constituted using a total 
of four strain gages. Moreover, in order to reduce the measurement error by physical vibration of equipment etc., 
noise filters, such as a coil, are attached in an amplifying circuit. Reduction of a measurement error is possible 
also for carrying out the arithmetic mean of the measured value. Moreover, the measurement error by 
fluctuation of the zero point can be easily reduced by memorizing the zero point and performing the operation by 
the digital circuit. 

[0043] Drawjngj* is the block diagram showing the configuration of an electrical circuit. Resistance change of the 
strain sensor 41 is changed into electrical-potential-difference change by the signal amplifying circuit 42 which 
has a Wheatstone bridge circuit, a reference voltage generating circuit, and an electrical-potential-difference 
actuation amplifying circuit, and is inputted into an arithmetic circuit 43 as an analog signal. An arithmetic circuit 
43 changes the signal from the signal amplifying circuit 42 into a digital signal by the A/D converter, and 
computes a passenger's center-of-gravity location by carrying out arithmetic operation of the value. The 
directions which accelerate a motor in the large direction of the bias of a center-of-gravity location according to 
the rate are outputted to the motor control circuit 44, and a motor 46 is operated. When the full speed decided 
to be an arithmetic circuit 43 in advance in inputting the information on the rotational frequency from a motor, a 
hand of cut, etc. is exceeded, directions of reducing the output of a motor can be outputted to the motor control 
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circuit 44. Moreover, since a dozen^^f A current flows in a motor control ciro^^t is desirable to connect with 
a cell 45 through direct lead wire, ^^ftpugh charge, of a cell is attained by conn^Ring a charge circuit 47 to a cell 
45, without using external charging^Juipment, a charge circuit 47 is good also as an external device. An 
electrical-potential-difference conversion circuit is included in a charge circuit, and it can make it possible to 
charge from two or more power sources, such as a commercial AC power and a dc-battery power source of an 
automobile. 

[0044] Drawing 5 is the block diagram having shown the motor control circuit and the arithmetic circuit in detail. 
A clock signal is inputted into an arithmetic circuit 58 and the motor control circuit 55 from the clock generation 
circuit 57. Moreover, a power source 54 is connected to an arithmetic circuit 58, the motor control circuit 55, 
the power-metal-oxide-semiconductor-field-effect-transistor group 53, the rotor location detector 52, and a 
photo coupler 56. When operating voltage differs, respectively, the electrical potential difference suitable for 
each is inputted. The voltage signal which amplified the strain value which the strain sensor detected from Rhine 
A1, B1, C1, and D1 is inputted into the arithmetic circuit 58 with a built-in A/D converter. A center-of-gravity 
location etc. is computed by the arithmetic circuit 58, and an PWM signal, a brake signal, a motor-on signal, and 
the motor actuation direction signal are outputted to the motor control circuit 55 from Rhine E, F, G, and H1, 
respectively. When the brushless motor of the three phase circuit which carried out the star is used as power of 
a self-propelled skateboard, from a motor control circuit, one signal is turned ON 1 of UH2, VH2, and WH2, and 
among UL2, VL2, and WL2 so that a bidirectional current may flow to two of three coils. This signal is outputted 
to UH1, VH1, WH1, UL1, VL1, and WL1 through the photo coupler 56 which performs an electric insulation, 
respectively. A current flows for the component into which ON signal was inputted among the power-metal- 
oxide-semiconductor-field-effect-transistor groups 53, and it is made for a current to flow in the coil of two 
phase among U1, V1, and W1. IGBT etc. may be used as a switching device. It is necessary to detect a rotor 
location and the rotor location detector 52 and motor control IC55 perform rotor location detection in a 
brushless motor. When a hall device is used as a location detection sensor, U2, V2, and W2 are the signals of the 
hall device arranged at spacing 120 degrees by the electrical angle of a motor, amplify this signal by the rotor 
location detector 52, and output it to U3, V3, and W3. Moreover, the signal from a rotor location detector is 
outputted to an arithmetic circuit 58, and it acts as the monitor of the rotational speed and the direction of a 
motor. 

[0045] (Explanation of operation) Next, actuation of the gestalt of operation of this invention is explained. 
Drawing 6 is drawing having shown the physical force concerning a skateboard typically. In order that people may 
get into [ insurance ] on equipment, the above-mentioned formula 8 is first calculated by using the detection 
value of a strain sensor, and it detects whether people are on equipment. Moreover, when the above-mentioned 
formula 16 is calculated and the difference of M1 and M2 becomes below fixed, it sets up so that actuation of 
this equipment may be attained. As for this, a passenger will also already perform detection of whether to have 
placed one leg between B and D for one leg between A and C. That is, a passenger puts both guide pegs on the 
range of appointed, when getting into [ this equipment ], and actuation of this equipment is started by bringing a 
center of gravity near the core of both guide pegs. Moreover, it can also get into [ this equipment ] more at 
insurance by applying brakes after a passenger puts one leg on this equipment until actuation becomes possible. 
If actuation of this equipment is started, the above-mentioned formula 16 will be calculated and a passenger 
center-of-gravity location will be measured. This calculated value shows the values from 1 to -1, gives an 
output to a motor according to that value, and accelerates this equipment. Moreover, brakes are applied when a 
center of gravity inclines toward hard flow to a travelling direction. There are an approach of exciting a coil to 
hard flow to the hand of cut of a rotor as the approach of the brake of a motor and a method of short-circuiting 
each coil of a motor, moreover, electromagnetism — a disk brake etc. may be used. Moreover, when an error 
arises for multipliers a and b in a formula 1 6, the value of multipliers a and b is amended from a center-of- 
gravity location measurement result. Moreover, since N1 and N2 do not become completely perpendicular to the 
ground when a skateboard is distorted, a small error arises in a center-of-gravity detection location. For this 
reason, it may actually board, and a formula may be amended so that the optimal controllability may be acquired. 
In order to perform this amendment, there is no need of adding a new sensor. It is because undetermined 
coefficients are only M, X, Y, and Z, the number of sensors is also four, so the solution of 4 yuan to is only 
calculated. However, since it is difficult to calculate a strict solution analytically, numerical calculation, an 
approximate expression, or an experimental formula determines the actual count approach. In this semantics, it 
can be said that the above-mentioned formula 1 6 is an approximate expression. However, in order to reduce a 
measurement error, or in order to expand the range on which a guide peg can be put, the number of sensors may 
be set or more to five. Moreover, an ascent hill or a downward slope is distinguished, on a slope, if it is an ascent 
hill, more outputs will be given to a motor, and it is conversely desirable to make the output to a motor small on 
a downward slope. The tilt angle of a slope is computable by calculating the ratio of the output to a motor, and 
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the R/C of the rotational frequenc^^f a motor. Offset [ before and after ] mA applied to the center-of- 
gravity location which measured t^BpntrolIability in a slope etc. on the uphilWKhe downward slope in order to 
improve more. Moreover, a turn is irerformed by leaning a skateboard from the ground. Moreover, when it is 
always acting as the monitor of a passenger's weight in this invention and a passenger gets down from this 
equipment, it is desirable to make it suspend equipment. 
[0046] 

[The gestalt of operation of others of invention] Hereafter, the gestalten from (1) to (6) from which others of 
invention differ are explained using a drawing. 

(1) Drawing 7 is drawing which iooked at the configuration of equipment from the bottom. Right and left of a 
drawing are the travelling direction of equipment. Different parts from said example are attaching the strain 
sensor 79 (a) and 79 (b) in a board 71, and the point of having attached the motor 73 (a) which drives the wheel 
76 on either side (a) and 76 (b), respectively, and 73 (b). A steering device may not be between an axle 78 and a 
board 71. By comparing a sensor 79 (a) and the strain value of 79 (b), center-of-gravity migration of a passenger 
on either side is measured to a travelling direction. A travelling direction is changed in the direction in which it 
distinguished between the rotational frequency of a motor on either side by this result, and the center of gravity 
inclined. According to this steering device, the turn with a small radius of gyration can be performed. 
[0047] (2) Drawin g 8 is drawing which looked at the configuration of equipment from width. Right and left of a 
drawing are the travelling direction of equipment. ******** 89 is attached before and after a board 81, and the 
stanchion 88 is attached the strain sensor 82 (a) and inside 82 (b). Moreover, with this configuration, it has the 
dc-battery 84, the tire 86, and the steering device 87. The location of a stanchion 88 is set to X and Y, and it 
considers as X+Y=2L and Y-X=c. 
[0048] 

[Equation 17] 

Ml- A/2 Ra-Rb 2L 

M Ra + Rb c 

[0049] The above-mentioned formula 1 7 is called for from the above-mentioned formula 8 and a formula 9. That 
is, it is possible by measuring two strain values to detect center-of-gravity migration. This count is performed in 
the arithmetic circuit built in the electrical circuit box 85, and a motor 83 is operated and operated so that a 
skateboard may be accelerated in the direction in which an operation operator's center of gravity is partial 
according to that rate. 

[0050] (3) Drawing 9 is drawing which looked at the configuration of equipment from width. Right and left of a 
drawing are the travelling direction of equipment. An operation operator decides to put a guide peg on X of a 
board 91, and the location of Y. The strain sensor 92 (a), 92 (b), and 92 (c) are pasted up on the board 91. The 
strain value which each sensor detects is set to Ra, Rb, and Rc. 
[0051] 

[Equation 18] 

Ml -A/2 Ra-Rb 

M Ra+Rb— 2Rc 

[0052] The above-mentioned formula 1 8 is a formula showing an operation operators center-of-gravity location 
in this configuration. This count is performed, and a motor 93 is operated and operated so that a skateboard may 
be accelerated in the direction in which an operation operator's center of gravity is partial according to that rate. 

[0053] (4) Drawing 1 0 is drawing which looked at the configuration of equipment from width. Right and left of a 
drawing are the travelling direction of equipment. The strain sensor 102 (a), 102 (b), 102 (c), and 102 (d) are 
pasted up on the board 101. Right and left are turned to and an operation operator boards them, as come in the 
strain sensor 102 (c) and 102 (d) to the flesh side of a guide peg 100. In this configuration, an operation 
operator's center-of-gravity location can be expressed with the above-mentioned formula 16. A motor 103 and 
a wheel 105 move so that a skateboard may be accelerated from this count in the direction in which an 
operation operator's center of gravity is partial according to that rate. 

[0054] (5) Drawin g 1 1 is drawing which looked at the configuration of equipment from width. Right and left of a 
drawing are the travelling direction of equipment. The wheel 116 was attached in the core of a board and the 
strain sensor 112 (a), 112 (b), 112 (c), and 1 12 (d) are pasted up on the board 1 1 1. An operation operator puts a 
guide peg between the strain sensor 1 12 (b) and 1 12 (d) between the strain sensor 1 12 (a) and 1 12 (c), 
respectively. 
[0055] 

[Equation 19] 
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Ml -A/2 Ra+Rc-Rb-Rd 
M " Ra + Rc+Rb + Rd 




[0056] The above-mentioned formula 1 9 is a formula showing an operation operator s center-of-gravity location 
in this configuration. This count is performed, and a motor 1 13 is operated and operated so that a skateboard 
may be accelerated in the direction in which an operation operator's center of gravity is partial according to that 
rate. 

[0057] (6) It is drawing which looked at the self-propelled skateboard of **12** from the top. The left of a 
drawing is the travelling direction of equipment. When a turn signal 123 is attached in the posterior part of the 
board 121 on which the wheel 125 was attached and an operation operator steps on a switch 122 (a) or a switch 
122 (b) on foot, a turn signal 123 lights up. The brake lamp 124 is turned on when equipment slows down. 
[0058] 

[Effect of the Invention] As mentioned above, in order that the board on which, as for the self-propelled 
skateboard of this invention, a passenger rides may attach in somewhere else of a board the strain sensor which 
is one-like and performs center-of-gravity measurement with a steering device, respectively, structure becomes 
easy. It also becomes possible to attach an impact absorber between a board and the steering system of order. 
For this reason, reduction of a manufacturing cost can be performed and the rigidity of equipment increases. For 
example, there is also an advantage that the self-propelled skateboard of this invention can be constituted, by 
attaching a sensor and power in the so-called skateboard without power. Moreover, with the self-propeiled 
skateboard of this invention, operability of the location on which a passengers guide peg is put improves in order 
not to have the need of fixing especially if it is a certain range. To coincidence, a passenger's center-of-gravity 
location can be correctly detected with regards to the inclination of a skateboard that there is nothing, and 
transit on a slope is possible. 
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* NOTICES * 



JPO and NCI PI are not responsible f^Fany 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 (a) is the side elevation showing the self-propelled skateboard concerning the gestalt of 1 
operation of this invention, and, similarly drawing 1 (b) is a top view. 
[Drawing 2] It is the perspective view showing a steering device. 
[ Drawin g 3] It is the top view showing a strain sensor. 
[ Drawin g 4] It is the block diagram of an electrical circuit. 

[ Drawin g 5] It is the block diagram showing an arithmetic circuit and a motor control circuit. 

[Drawing 6] When an operation operator boards, it is drawing having shown the physical force concerning a board 
typically. The 1 -dimensional coordinate shows the multiplier and the unknown. 

[ Drawin g 7] It is the top view showing the self-propelled skateboard concerning the gestalt (1) of operation of 
others of this invention. 

[Drawing 8] It is the side elevation showing the self-propelled skateboard concerning the gestalt (2) of operation 
of others of this invention. 

[ Drawing 9] It is the side elevation showing the self-propelled skateboard concerning the gestalt (3) of operation 
of others of this invention. 

[Drawing 10] It is the side elevation showing the self-propelled skateboard concerning the gestalt (4) of 
operation of others of this invention. 

[Drawin g 1 1 ] It is the side elevation showing the self-propelled skateboard concerning the gestalt (5) of 
operation of others of this invention. 

[Drawing 12] It is the top view showing the self-propelled skateboard concerning the gestalt (6) of operation of 
others of this invention. 

[Drawing 13] It is the side elevation showing the conventional self-propelled skateboard. 

[Description of Notations] 

[Description of Notations] 

M An operation operators weight 

M1 f M2 Weight concerning an operation operator's one leg 

A, B, C f D Strain sensor location 

L 1/2 of a wheel base 

g Gravitational acceleration 

X, Y Location of an operation operator s guide peg 

Z The location of an operation operators center of gravity 

N1, N2 Reaction concerning a board 

Ra The amount of strains in an A point 

Rb The amount of strains in a B point 

Rc ** finishing amount in C point 

Rd The amount of strains in D point 

E Modulus of direct elasticity 

K Section modulus 

W Width of face of a board 

H Thickness of a board 

A1 f B1, CI, D1 Analog signal from a strain sensor 
E PWM signal 
F Brake signal 
G Motor-on signal 

H1 The motor actuation direction signal 
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UH1, VH1, WH1 Hi-site-FET ON signal 
UH2, VH2, WH2 Hi-site-FET Gate^ksignal 

UL1, VL1, WL1 Lo-site-FET ON sff 
UL2, VL2, WL2 Lo-site-FET Gate ON signal 
U1, V2, W2 Brushless-motor coil 
U2, V2, W2 Coil voltage signal 

U3, V3, W3 Coil electrical-potential-difference comparison signal 

1 0 Steering System 

1 1 Plate, Board on which Operation Operator Rides 
12(a) -12 (d) Strain sensor 

13 motors 

14 Dc-battery 

15 Electrical Circuit Box 

16 Wheel 

1 7 Impact Absorber 

18 Gear 

1 9 Axis Arm 
21 22 Wheel 

23 Axis Arm 

24 Stanchion, Steering Shaft (it Fixes to Board Side) 

25 Stanchion, Steering Shaft (it Fixes to Wheel Side) 
31-34 Strain gage 

35 Strain Gage Adapter Plate 
71 Board 

72(a) -72 (d) Strain sensor 

73 (a) 73 (b) Motor 

74 Dc-battery 

75 Electrical Circuit Box 

76 (a) 76 (b) Wheel 

77 Gear 

78 Axis Arm 

79 (a) 79 (b) Strain sensor 

81 Board 

82 (a) 82 (b) Strain sensor 

83 Motor 

84 Dc-battery 

85 Electrical Circuit Box 

86 Wheel 

87 Impact Absorber Style, Steering Device 

88 Stanchion 

89 ******** 
91 Board 

92(a) -92 (c) Strain sensor 

93 Motor 

94 Wheel 

97 Impact Absorber Style, Steering Device 

1 00 Operation Operator's Guide Peg 

101 Board 

102(a) -102 (d) Strain sensor 

103 Motor 

104 Impact Absorber Style, Steering Device 

105 Wheel 
111 Board 

1 1 2(a) -1 1 2 (d) Strain sensor 
1 1 3 Motor 
116 Wheel 
121 Board 
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125 Wheel 

131 Body of Skateboard 

1 32 Anterior Part ******** 

1 33 Posterior Part ******** 

1 34 Anterior Part Weight Sensor 

135 Posterior Part Weight Sensor 

136 Power 

137 Control Unit 

138 Rear Wheel 

139 Front Wheel 
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* NOTICES * 
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[ Drawing 2] 
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[ Drawin g 5] 
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[Drawing 6] 
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[Drawing 9] 
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[ Drawin g 10] 
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[Drawing 12] 
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